like structures [3] . The biological effect, may be in a smaller extent, could be caused by different types of flavonoids [4] . As a prenylated chalcone are among the phenolic compounds which have received the most importance in recent years [5] . Xanthohumol, an antioxidant, is found at high concentrations in hop cones (Humulus lupulus L.) and is a common ingredient of beer [6] . It's a prenylated flavonoid of the chalcone type, produced in the lupulin glands of the hop cones [7] . This compound has a range of interesting biological properties that may have therapeutic utility and contribute to the further study for cardiovascular system mechanism of XN. However, the pharmacological properties of Xanthohumol were not evaluated until 90's, including antioxidant, antibacterial, anti-inflammatory, antifungal, antiviral, and anti-plasmodial activity [6] .
Hemodynamic blood circulation is one of the important physiological attributes that regulate vascular tone. In many cases, a key early signal in this flow induced vascular dilation is Ca +2 influx in endothelial cells such as HUVEC and MAEC in response to flow [8, 9] .
In vascular endothelial cells, flow may activate P2X4 purinoceptors, which are Ca +2 -permeable channels, resulting in vascular dilation.
In general, natural phenolic substances have health-protective criteria, which are likely regarded to their effect on vasorelaxant activities. Herbal medicines have a long history in the controlling of hypertension by reducing blood pressure with slight side effects.
Hops used in beer production are a source of polyphenols such as xanthohumol (XN), and its metabolites isoxanthohumol (IXN) and phytoestrogen 8-prenylnaringenin (8PN). The advantage of pharmacological properties of Xanthohumols was not accentuated until the beginning of 2000s but it showed antioxidant, anti-inflammatory activity [5] . Hops have been used as a medicinal plant for a long time. Hops (Humulus lupulus L.) widely used throughout the world in the brewing industry. Xanthohumol (Xn; 30-[3,3-dimethylallyl]-20,40,4-trihydroxy-60-methoxychalcone), the prenylated flavonoid with 1% of dry weight in hops, can be isolated from the female inflorescences [10] . The aims of this study to find out Xanthohumol's effect on different cells and further considered the targeted cell lines based on drugs effect will be observed. These cell lines the Mouse Aortic Endothelial Cell and Human Umbilical Vein Endothelial Cells were chosen. The further experiment the herbal drug may be cause the vasorelaxant effect on the aortic endothelial cell and may be useful in the prevention of hypertension.
Material and Methods

Chemicals and Reagents
Xanthohumol was purchased from the Med Chem Express, USA. 
Sample
All animal experiments were performed in accordance with the laboratory animal guidelines and with the approval of the animal experimentation ethics committee, Jiangnan University. Mouse aortic endothelial cells were isolated from C57BL/6 mice and used for experiments without any passage [11] . The human umbilical vein endothelial cells were cultured by using cell passageway to further growth in the culture medium.
Method of Primary Cell Culture with Appropriate
Reagents
Two milligram Heparin Sodium was taken into 10ml tube and mixed with 10ml Phosphate-buffered saline (PBS, pH 7.4). Then used for the washing of the aortic cell. In Addition, added 6mg of Type IA collagen was taken into another 10ml tube and further added 3ml of Heparin Sodium (PBS). After that Primary mouse aortic endothelial cells were isolated from C57BL/6 mice [12] . After being anesthetized, by cutting the abdomen small intestines were dissected out and the aortic bed containing blood vessels along the small intestines was carefully removed. Then the endothelial aortic portion was cut into small pieces and in a small petridish the prepared collagen and Heparin sodium (PBS pH 7.4) [13] . The mixture placed in the hot water bath at 37 ͦ C for 20 minutes for incubate.
After incubation, added 2ml DMEM (Dulbecco's Modified Eagle Medium) in the incubated tube and centrifuged at 3000 rpm for 5 minutes. After centrifuge, removed the non-adherent cell softly and the pelleted cells were re-suspended in Endothelial Cell Medium (2ml) with 1ml penicillin streptomycin cell growth supplement and cultured in a flask at 37 ͦ C with 5% CO 2 . Non-adherent cells were removed after 2 hours. The adherent endothelial cells were cultured in EGM at 37 ͦ C with 5% CO 2 for 2 days He et al. [11] .
Cell Passaging for Continuous Cell Growth of Mouse
Aortic Endothelial Cell in the Culture Medium
For experimental procedure, the mouse aortic endothelial cells were transferred through the cell passaging way technique to observe more growth and for later experiment of calcium imaging. After 2-3 days, collect the cell cultured medium and by using 0.25% Trypsin-EDTA for continuous cell culture the medium was changed to a new culture plate for further experiment.
HUVEC Cell Passaging Culture Method
The previous medium was removed before the cell passaging procedure. The flask was cleaned adequately by using phosphatebuffered saline three times. Then after washing each time made sure of the removing of PBS from the cultured flask. In addition, for continuous cell growth used the enzymatic 0.25% Trypsin-EDTA of 3ml in the flask and placed in the incubator at 37 ͦ C for 5 minutes.
After that added ECM with 1ml penicillin streptomycin cell growth supplement was putted into 5 ml flask and mixed properly. After mixing, transferred 10ml into the centrifuge tube at 1200 rpm for 5 minutes. After centrifugation removed the liquids in the disposal flask and nonadherent cells were removed. Again, added 1ml (1000μl) of endothelial cell medium in the 10ml tube and mixed properly. Then take 700μl of that mixing amount to a new larger culture flask and added 5300μl of that endothelial cell medium with that penicillin streptomycin cell growth supplement to it and in another small flask added rest of the mixer amount's 300μl and again added 2200μl of endothelial cell medium with that penicillin streptomycin cell growth supplement for further growth of cell in the medium. The adherent HUVEC cells were cultured in ECM at 37 ͦ C with 5% CO 2 for 2 days [14] . Nazıroğlu, Blum [15] who reported that Xanthohumol drug applied in both cell types to observe the calcium-influx experiments, the calcium concentration change in response to the drug was measured in different concentration of the drug ranging from 1.5 to 5nM. The drug was added to the mentioned solutions by pipette and remained in the solution until the end of the experiments [15] . NPSS contained the following:140 mmol/L NaCl, 5mmol/L KCl, 5 mmol/L KCl,1 mmol/L CaCl 2 ,1 mmol/L MgCl 2 ,10 mmol/L glucose, and 5 mmol/L HEPES, P H 7.4 [16] . Fluo-4 fluorescence was measured by using laser excitation at 488nm of a confocal microscope (LSM 880 model, ZEISS, Germany). Fluorescence images for cell cytoplasm were collected simultaneously. Circular-shaped regions of interest (ROI) were placed inside the cytoplasmic area of cells. The fluorescence values were calculated after background subtraction. Bleaching correction was carried out, when the baseline was not stable. The relative fluorescent unit (F(t)/F(0)) values were calculated for each cell. Each experimental procedure was repeated several times, but only one series of experiments is reported for each case. Prism 3 (Graph Pad Software, Inc., San Diego, CA) software was used for data analysis [15] .
Ca +2 Concentration Measurement in HUVEC and MAEC Cells
Statistical Analysis
All data are expressed as the mean±SD comparisons by using one-way analysis of variance (ANOVA) and for multiple group comparisons (P <0.0001) and Bartlett's test for equal variances (P<0.0001); respectively, using Graph Pad PRISM software [17] .
Further, t-test had done for ensuring the 95% confidence interval and the F-test to compare variances. Measured parameters (magnitude and Tau of calcium transients, the number of spontaneous calcium release events of calcium transients and Ica) were generally normalized relative to values measured under control conditions, in the absence of the drug to eliminate variability from cell to cell.
Results
Proper Morphology of HUVEC and MAEC for Further Cell Generation
The cell culture provides appropriate cell generation through the culture and by using cell passaging technique. The HUVEC and MAEC cell isolation and preventing from degradation by regular basis cell culture ensure the morphology of the cell [18] . The HUVEC cell had greater cell viability than the MAEC cell, while performed the both cell culture. Another significant difference between the two different cell cultures ensures that the isolation technique from the tissue may cause some different cell viability after the incubation period [19] . The cell culture provided large samples for further calcium imaging technique are revealed in Figure 1 .
Long Term Cultures of HUVEC and MAEC Cell Culture Difference
Proliferation and Survival of HUVEC and MAEC Cell
The proliferation rates in culture of HUVEC cells and MAEC cells were compared are shown in Figure 1&2 . In proliferation medium (DMEM with 10% FBS, 1% penicillin/streptomycin), the HUVEC cells proliferate significantly faster than the MAEC cell group. There was no significant difference in proliferation rates between HUVEC cells and MAEC cells [19] . Moderate resolution and B.
Effect of Xanthohumol (XN) in HUVEC and MAEC Cell as an Antioxidant
Higher resolution. [20] .
Xanthohumol Stimulates Apoptosis of HUVEC Cells In Vitro
Intracellular Localization of Xanthohumol
The facility of fluorescence of xanthohumol 488nM to determine its uptake (green trace) of fluorescence images recorded in HUVEC and MAEC cell for 3 minutes both before and after addition 1.5 to 5nM concentration of the drug (3,5 and 10μl). After 3 minutes, the cellular fluorescence intensity produced by 488nM xanthohumol was captured respectively (Figure 3 & 4) . Confocal imaging of pre incubated cells confirmed the dose-dependent uptake [8] . Represents the drug after adding drug at 5nM concentration; C.
Before adding drug; D.
Image in the confocal microscope at 2.5nM concentration of the drug; E.
The HUVEC cell before adding drug; F.
Drug after adding drug at 1.5nM concentration for 10μl volume; G.
HUVEC control group without drug at constant rate, graph showed by using PRISM software; showed with error bars and connecting line; H.
Drug at 5nM concentration on HUVEC cell showed sudden decrease of calcium waves and frequencies after 50 seconds later in the graph; showed with error bars and connecting line; unpaired t-test had done, P value(0.0260), P value summary(*) and means are significantly different(P<0.05), difference between means(0.02737±0.01215), 95% confidence interval (0.003550 to 0.05118, and R squared (0.03812), F-test (P<0.0001),P value summary (***); variances are significantly different. I.
Drug at 2.5nM concentration on HUVEC cell caused the reduction of calcium waves and frequencies after adding drug 30 seconds later; showed with error bars and connecting line; unpaired t-test had done, P (<0.0001),P value summary(***), means are significantly different (P<0.05) and difference between means (0.003404±0.0007989), 95% confidence interval (0.001838 to 0.004969) and R squared (0.1242), F-test (P value <0.0001),P value summary(***); variances are significantly different. J.
Drug at 1.5 nM concentration on HUVEC cell had taken longer time of duration to reduce rate of decay of calcium waves and frequencies at a prescribed dose and after 20 seconds the calcium concentration on the cell was decreased rapidly. Unpaired t-test had done, P value (<0.0001), P value summary (***), means are significantly different(P<0.05) and difference between means(0.01517±0.003207), 95% confidence interval (0.008880 to 0.02145) and R squared (0.1487), F-test (P value <0.0001),P value summary (***); variances are significantly different. K.
HUVEC control group Vs drug applied in different concentration in terms of Fluorescence intensity vs time(seconds) graph; it represented by the one way ANOVA method (one-way analysis of variance), P< 0.0001, P value summary(***), R squared 0.7220,means are significantly different (P<0.05). Bartlett's statistics corrected 782.4 and P value < 0.0001, P value summary (***) and the variances differ significantly (p <0.05). L.
HUVEC control group Vs drug applied in different concentration by using relative fluorescent unit (F(t)/F(0)) values which were calculated for each cell; it represented by the one way ANOVA method (one-way analysis of variance), P value<0.0095, P value summary(**), R squared0.04368, means are significantly different(P<0.05). Bartlett's statistics corrected 652.9 and P value < 0.0001, P value summary(***) and the variances differ significantly (p<0.05).
Figure 4:
The effect of xanthohumol on suppression the frequency of MAEC was examined. MAEC cell was treated with xanthohumol within different concentrations (1.5nM to 5nM). On treatment with xanthohumol, MAEC cell line showed fluorescence intensity reduction mostly decreased at 1.5nM (10μl concentration).
A.
Represents the MAEC cell before adding drug; B.
Represents the drug after adding drug at 5 nM concentration; C.
Image in the confocal microscope at 2.5 nM concentration of the drug; E.
Represents the MAEC cell before adding drug; F.
The drug after adding drug at 1.5nM concentration for 10μl volume; G.
MAEC control group without drug at constant rate, graph showed by using PRISM software; showed with error bars and connecting line.
H.
Drug at 5nM concentration on MAEC cell showed upward increase calcium waves and frequencies after 30 seconds later in the graph; showed with error bars and connecting line; unpaired t-test had done, P value(0.5834), P value summary (ns) and means are not significantly different (P<0.05), difference between means(-0.0009885±0.002535) ,95% confidence interval -0.004512 to 0.002535, and R squared (0.002357), F-test (P value <0.0001), P value summary (***); variances are significantly different. I.
Drug at 2.5nM concentration on MAEC cell caused the slightly reduction of calcium waves and frequencies after adding drug and 80 seconds later slowly it decreased the calcium wave in the MAEC cell. showed with error bars and connecting line; unpaired t-test had done, P value (0.8075), P value summary (ns), means are not significantly different (P<0.05) and difference between means(0.00008863±0.0003630), 95% confidence interval (-0.0006229 to 0.0008001), and R squared (0.0004655), F-test (P value <0.0001), P value summary(***); variances are significantly different. J.
Drug at 1.5nM concentration on MAEC cell had taken longer time of duration to reduce rate of decay of calcium waves and frequencies at a prescribed dose and after 150 seconds the calcium concentration on the cell was decreased rapidly, but until then the calcium waves and frequencies assume that it was increasing slowly because of the temperature fluctuation, and it happened for that particular time. Unpaired t-test had done, P value (0.4606), P value summary (ns), means are not significantly different (P<0.05) and difference between means (-0.3008±0.4064), 95% confidence interval (-1.097 to 0.4958 ) and R squared (0.004261), F-test (P value <0.0001), P value summary (***); variances are significantly different. K.
MAEC control group Vs drug applied in different concentration in terms of Fluorescence intensity vs time(seconds) graph; it represented by the one way ANOVA method (one-way analysis of variance), P value < 0.0001,P value summary(***), R squared 0.8938, means are significantly different(P<0.05). Bartlett's statistics corrected 862.5 and P value < 0.0001, P value summary (***) and the variances differ significantly (p<0.05). L.
MAEC control group Vs drug applied in different concentration by using relative fluorescent unit (F(t)/F(0))values which were calculated for each cell; it represented by the one way ANOVA method (one-way analysis of variance), P-value0.6508, P-value summary(ns), R squared 0.006365, means are not significantly different(P<0.05). Bartlett's statistics corrected 2242 and P < 0.0001, P value summary(***) and the variances differ significantly (p<0.05).
Discussion
Flavonoids are the most abundant polyphenols in the diet and several reports have shown the preventive actions. Xanthohumol is among the chemo-preventive natural compounds. Xanthohumol is a prenylated flavonoid of the chalcone type, found in the lupulin glands of the hop cones. In this study represent a promising role for xanthohumol as a cardiac protective agent. In vitro, in our experiment and others have shown that XN negatively interferes with endothelial cell growth, migration, invasion, and the ability to form a network of tubular-like structures. In this work, the the ability of Cells were subjected to longer periods of irregular Ca +2 oscillations that led to loss of excitability and were not further considered.
In set of experiments, measured the frequency of spontaneously generated Ca +2 sparks in HUVEC and MAEC cells incubated for 30 minutes in control solutions and after adding the Xanthohumol in different concentrations [15] .
In both cell types, spontaneously developed Ca +2 oscillations or sparks were short. Dose-Dependent Effects of Xanthohumol.
Examined the concentration-dependent effects of xanthohumol on amplitude and rate of decay of Calcium transients at 37 °C. Each cell types were exposed to one concentration of xanthohumol for a period of 1 to 3 minutes to prevent progressive effects resulting from intracellular accumulations of Xanthohumol [8] .
The effects of xanthohumol on Ca +2 signaling parameters using concentrations ranging between 1.5nM and 5nM. The experiments were carried out under the conditions both at room temperature and 37 °C. Ca +2 current were suppressed by xanthohumol when the concentration of the drug applied at 1.5nM. In sharp contrast at 37 °C, 5nM xanthohumol concentrations slightly increased the Ca +2 current on the MAEC cell type. Whereas,1.5nM (10μl) Xanthohumol at room temperature, which had decreased on Calcium current on both cell types, and significantly suppressed Ca +2 transients at room temperatures (25 °C), xanthohumol also slowed the kinetics of relaxation of Ca +2 transients, as it suppressed its peak, at concentrations 1.5nM. The strong suppressive effects of xanthohumol in reducing the peak and slowing the decay of the Calcium transients were significantly reduced at 37 °C, such that only concentrations of 1.5nM had significant effects on rate of their decay [5, 8] . The major finding of this study is that Xanthohumol is an antioxidant member of chalcone family, at nanomolar concentrations, effectively suppresses the frequency of spontaneously occurring Ca +2 sparks and Ca +2 transients, in HUVEC and MAEC cells because intracellular Calcium signaling is associated with a host of cardiac pathologies, including arrhythmia, coronary artery disease, high blood pressure and atherosclerosis [8] .
It is likely that xanthohumol might have a therapeutic potential in treatment of arrhythmia. The reducing spark frequencies men-tioned in cells with different concentration of drugs calcium might change the cells susceptible to triggered arrhythmia, and heart failure, remarkable increases in cytosolic calcium which reported by [20] . Xanthohumol increased Ca 2+ swing in both cell lines. Results based on pharmacological point of view to an involvement of the AMPK (5' adenosine monophosphate-activated protein kinase) activation in Xanthohumol-evoked Ca 2+ responses [3] . Finally, Xanthohumol decreased cell viability and induced oxidative stress.
Conclusion
In this study findings and suggests that a treatment of endothelial cells with Xanthohumol which leads to increased AMPK phosphorylation and activity. The frequency of spontaneously occurring calcium sparks and calcium waves in control cell and in cells reduced the rate of relaxation of Xanthohumol triggered calcium transients and showed the highest inhibitory activity on the HUVEC when Xanthohumol concentration was at 1.5 to 5nM.
These characteristics were specific to Xanthohumol among the flavonoids. Current study provided evidence that Xanthohumol also suppresses the calcium content of the cytoplasm and its rate of recirculation. Author decide to start with future studies to establish functional studies to confirm that AMPK mediates Xanthohumol as an antihypertensive agent and the mechanisms will show that Xanthohumol-induced AMPK activation reduces nitric oxide levels in endothelial cells. In the futures study, it's is highly needed to pharmacological and knockout approaches to assure and confirm Xanthohumol decreases eNOS phosphorylation. In addition, it will be very promising to research a new potential method that will explore the bcl-2 family expression changes in the extracted protein.
